THE literature contains records of an enormous amount of work on uterine infection with the pathogenic anaerobic bacteria, following abortion, though only twenty cases of puerperal infection were discovered after the most prolonged search.
Incidence.-The Bacillus aerogenes capsulatus has been isolated from many situations, as for example the soil, sewage, water, and food-such as fish and milk. In the human body it has been found in the skin, in the mouth, in the bile and in the urine. It is probably a constant inhabitant of the intestinal canal from early childhood, and in consequence may be found on the skin of the perinaum and around the anus. As regards the bacteriology of the vagina in the pregnant and non-pregnant state, a review of the literature will be published later. It will be sufficient to state at this point that a large amount of work has been done and that the results are, on the whole, fairly uniform. No evidence is forthcoming that B. aerogenes capsulatus, or allied organisms, are to be found in the upper part of the vagina, or in the cervical canal. At the same time it must be pointed out that unless specifically sought for, it is likely that this organism would be missed, and again, that by far the greater number of bacterial investigations were, in the past, confined to aerobic cultures. Therefore, the first investigation to be performed was that of the bacteriology of 'the cervical canal, or what was left of it, at the beginning of labour. Specimens were taken from some fifty cases, and as the technique employed was the same as that used in the puerperium for the examinations of the lochia, it may well be described at this point. The Technique.-A large sterilized Fergusson's speculum was inserted into the vagina and the cervix was well exposed. A long (7 in.) blunt-ended glass pipette with a slight curve at the end was then passed into the cervix for about 1 in. The pipette was sterilized and had a plug of wool at the teat end. A rubber teat, for purposes of suction, was used. Unless the lochia are abnormally scanty there is no difficulty in obtaining i c.c. to 1 c.c. of material with which to work. It was assumed that the inside of the pipette did not become infected during its passage through the cervical canal, and that the material obtained was that from the OCT. -OBST. 1 interior of the uterus. This material was then expelled from the pipette into a sterile test-tube, or, if the quality was small, the pipette was rinsed with sterile saline. The technique employed in the examination of placental and fcetal tissues will not be detailed here. All material was cultured aerobically and anaerobically, and although interesting observations could be made on the incidence of many organisms, this paper will be confined as far as possible to the incidence of the pathogenic anaerobic bacteria, more especially the B. aerogenes capsulatus.
The result of examination of the contents of the cervical canal at the beginning of labour in fifty women is that B. aerogenes capsulatus was not isolated, nor, so far as that goes, was its presence even suspected from inspection of the direct smears in one single instance. It may here be said that this result was contrary to expectation.
Attention was next directed to the incidence of these bacteria in the lochia of normal cases after delivery. Here again, a prolonged search through the enormous amount of literature on the bacteriology of the puerperal uterus proved fruitless. One or two workers had reported the finding of the B. aerogenes capsulatus in a few isolated instances out of generally several hundreds of investigations, but the proof as to the nature of the organism was usually not given or depended only upon microscopical appearances. No work could be discovered directed primarily to the investigation of the incidence of the bacteria in the lochia. The lochia was examined therefore in one hundred cases in which pregnancy, labour and the puerperium were normal.
Specimens were taken in all these cases upon two occasions, about the second and the sixth days following delivery, and in many instances a third specimen was obtained about the ninth day. Thus, in all, about two hundred and fifty specimens of lochia in such cases were examined. On no occasion was the B. aerogenes capsulatus seen or isolated.
From the evidence obtained from the literature and from the above investigations, the conclusion reached at this point is that B. aerogenes capsulatus is not present in the cervix before, or in the lochia following, delivery, in cases in which pregnancy, labour and the puerperium are normal, or as some would say physiological. A corollary to this statement would be that, therefore, when the infection does occur, the organisms have been introduced from without, as a result of manipulations or examinations.
Is then the Bacillus aerogenes capsulatus, so constant an inhabitant of the rectum, and almost certainly of the perinsium, to be found in the lochia in all those cases in which there has been interference with labour, followed perhaps by uterine
infection ? The answer is in the negative. About sixty-nine cases were investigated over this period in which pregnancy, labour or the puerperium was abnormal. The B. aeroqenes capsulatu,s was isolated from the lochia in thirteen cases of this series. Now of these thirteen, four cases fall into a group which includes nearly all those reported in the literature. This type of case is not frequently met with, is often reported in the medical press as a rarity, and in consequence is generally recognized as an entity. The group, in fact, is composed of cases in which the puerperium was complicated by generalized " gas infection " or " gas gangrene." Recovery in these cases appears to be rare and not to be expected-that is, in the unlikely event of a correct diagnosis being made before death. In all these four cases the B. aeroqenes capsulatus was isolated from the ftetal and placental tissues, in which it was present in large numbers. In addition the organisms were present in the lochia until either death occurred or the patient recovered. In all the cases of this nature gross intrauterine manipulations had occurred, but in the small series of sixty-nine cases investigated there were sixteen other instances in which similar and somewhat violent efforts made to deliver the child had not been followed by uterine infection with pathogenic anaerobic bacteria.
It appears therefore that for this type of infection to occur, the stage must be set in a definite way. Both in the cases reported in the literature, and in the four of the present series which have been grouped with them, the faetus had been dead for some hours in utero. This is considered to be an important point. Furthermore, in the majority of cases, it is probable that the death of the fcetus corresponded with the manipulative interference, frequently unavailing, to effect delivery, by which the contamination was introduced. Again, it is well known that B. aerogenes capsulatus and allied organisms thrive on dead and damaged tissue, and more especially on dead or damaged muscle. The assumption is therefore made that for severe maternal infection with these organisms to occur, the following conditions must be fulfilled in the great majority of cases:
(1) The organisms must be introduced into the uterus.
(2) The organisms must there find suitable material, namely, dead tissue, on which to grow. (3) This culture chamber, the dead fcetus. should remain in the uterus for a sufficient length of time. (4) Damaged maternal tissues should be exposed to the infection provided in this manner.
These points will now be considered in turn.
(1) Intra-uterine manipulations must take place for the introduction of the bacteria. Now, every woman in whom delivery is effected by this means does not suffer from a subsequent generalized gas infection. The reason is that a suitable site for inoculation of the organisms is not provided. In this series of cases, for example, many instances of forceps delivery were investigated in which the pathogenic anaerobic bacteria were not isolated.
(2) The child must be dead at the time of the introduction of infection, or, in other words, at the time of the intra-uterine manipulations, and thereby provide suitable material for growth of these bacteria. Now, if the child is delivered at once, obviously no time is allowed for incubation of the organisms on the dead foetal tissues. Again, in the series of cases there are instances in which delivery of a stillborn faetus was effected after interference for relief of foetal distress. The findings were negative in all these cases as regards the presence of B. aerogenes capsulatus and allied organisms in the lochia. Hence the third stipulation.
(3) The child must remain dead in utero for some hours following the initial intrauterine manipulations. In other words, as the organisms have been introduced into the uterus-a suitable culture chamber-and the dead fcetus has been inoculated, if the fuetus remains undelivered, and is therefore kept at body temperature, an extremely rapid proliferation of these organisms is likely to occur.
(4) The original manipulations must have damaged the uterus or birth canal.
Should this damage not occur, a suitable site for inoculation of the maternal tissues with the enormous numbers of pathogenic anaerobic bacteria by this time present in the uterus, may not be provided. Thus it will be demonstrated later that if intrauterine manipulations have not been accompanied by damage to the uterus or birth canal, gross infection of the contents of the uterus may occur without any evidence that the organisms have gained entry to the maternal tissues. Should any link in the above chain be absent, it appears to be unlikely that generalized gas gangrene will occur. In other words, for a blood-stream infection with B. aerogenes capsuilatus to supervene there should be present an adequate degree of infection, which is met by a much depleted local or general resistance. These conditions are, of course, common to any infective process, but it is held that a somewhat special set of circumstances is necessary for the production of the adequate infection, and for the lowering of the local maternal resistance to this infection. At the same time it must be emphasized that the worst type of infection may follow trivial interference. In these cases the virulence of the organism, or the lowered general resistance of the patient, would prove to be the deciding factor. The second group of cases-also four in number-in which the B. aerogenes capsulatus was discovered were slightly different in nature, but the factors underlying the infection were identical with those just described. In these cases manipulations were of such a nature that, although the child was dead in utero, little damage was thought to be done to maternal tissues at any time and delivery of the child was easy. In these cases the patients survived, though puerperal infection was present. The B. aerogenes capsulatus was found in the lochial discharges for many days after delivery. In the first case, that of a woman sent to hospital, the doctor had failed to effect delivery two hours previously. The faetal heart was not heard, and the cord was prolapsed and not pulsating. As the head was well down in the pelvis and the os not fully dilated, morphine was administered. Natural delivery occurred six hours later. B. aerogenes capsulatus was isolated from the fcetus and the placenta, and from the lochia during the puerperiuin. Clinically the puerperium was normal. The second case was one of placenta pravia. When the os was barely three-fingers' breadth dilated, bipolar podalic version had been performed. After this manipulation the fcetal heart was never heard. Delivery was easy and occurred ten hours later. The placental and fcetal tissues were examined after delivery, and large numbers of B. aerogenes capsulatus were discovered in the placental tissues. These organisms were present in the lochia for seven days after delivery. Thirteen examinations were made. Clinically the puerperium was normal. A prophylactic dose of antitoxic serum was given a few hours after delivery.
The third case was one in which labour lasted for forty-two hours. Eighteen hours before delivery the membranes ruptured and the cord prolapsed. Many manipulations were made to replace it. The cord was not pulsating and the fcetal heart was never heard afterwards. Eventual delivery of the child was unaided. Bacteriological examination of the placental tissues showed the presence of large numbers of B. aerogenes capsulatuts. This organism was not found in the fcetal tissues. The lochia was examined on five occasions and B. aeroqenes capsulatus was found in decreasing numbers. Other organisms were present. The puerperium was clinically normal. A prophylactic dose of antitoxic serum was given. The fourth case was that of a woman admitted to hospital after having been in labour for three days. The breech presented and the legs were extended. It was thought that the child had been dead for some time. As few manipulations as possible were performed and the child was delivered by gentle, though prolonged, traction with a blunt hook. The child was emphysematous owing to the enormous " gas infection" that had occurred. Both fzetal and placental tissues showed gross invasion by B. aerogenes capsqtlatus. These organisms were present in the lochia in decreasing numbers until discharge from hospital three weeks later. The puerperium was complicated by slow involution and low pyrexia. The patient was treated with antitoxic serum, four doses being administered, until it was obvious that the infection was localized, slight, and decreasing in intensity.
The next case in the series is of great interest as an example of the entry of B. aerogenes capsulatus into the blood-stream, possibly as a result of the lowering of the mother's resistance to infection.
The woman, a primipara, was admitted to hospital suffering from eclampsia. Treatment was entirely by means of morphine and chloral hydrate for five days, after which the patient's condition was considered to be sufficiently improved for induction of premature labour to be justified. The festal heart had been heard for two days following admission, but neither had the fcetal heart been heard, nor feetal movements felt during the following three days. It was concluded, therefore, that the fetus was dead in utero. Labour rapidly followed the introduction of bougies. The festus was macerated. The B. aerogenes capsulatus was isolated from the foetal and the placental tissues. The patient died six hours after delivery of the feetus. Smears and cultures from the maternal heart blood made directly after death, showed the presence of B. aerogenes capsutatus. These organisms Section of Obstetrics and Gynaecology 1649 were delmlonstrated in all the maternal organs after post-mortein examiination. The death was thought to have resulted from eclarnpsia, although no heemorrhages had been found within the cranium nor were the changes in the kidneys and liver as extensive as was expected. It would not require great courage to maintain that the cause of death in this case was septicmemia, due to infection by B. aerogenes capsulatnts occurring in an eclamptic patient. The organisms had almost certainly been introduced at induction of labour; they had multiplied in an ovum, the death of which had been caused by the toxmemia in the mother, and it is suggested that the entrance of the bacteria into the maternal tissues was not as a result of local tissue damage, but a consequence of the extreme lack of resistance on the part of the mother. Recognition of the existence of this type of case is of great importance and will be referred to later.
In the remaining four cases from which the pathogenic anaerobic bacteria were isolated, delivery was easy. In all these cases, bougies were introduced for the production of labour, and further, there was adequate evidence that the foetus was dead at the time of introduction of the bougies. Thus, in one case, the child was thought to have been dead in utter-o for five days, in two others for four days, and in another for three days. Delivery in all these cases was straightforward and the puerperium was clinically normal. Bacteriological examination showed the presence of B. aerogenes capsultitis in the placental tissues, in the fcetal tissues in two instances, and in the lochia for several days following delivery. There was no general or local evidence of maternal infection with these organisms.
At the same time, in the series of cases investigated, there were many other instances in which (1) a stillborn child or macerated feetus was delivered (but in these cases there were no preceding intra-uterine manipulations), or (2) induction of labour was performed and was followed by the delivery of a live infant. In none of these cases was the B. aerogenes capsulatus isolated at any time.
Types of Infection.-With regard to the type of infection caused by the pathogenic anaerobic bacteria in the puerperium: so far as can be ascertained, B. aerogenes capsulatus is at present barely taken into account at all as a cause of puerperal sepsis, and when it is recognized, either the part which it plays is assumed tc be the production of generalized gas gangrene on occasions rare enough to deserve mention in the medical press, or, as stated, in "Midwifery, by Ten Teachers ":-From the putrid-smelling discharge which characterizes many cases of puerperal fever (saprmmia) anaerobic organisms can indeed be not infrequently isolated, but they represent merely a secondary infection, having little or no influence on the course of the disease.
This statement will first be dismissed. In the series of cases investigated, local uterine sepsis, once known as "sapraemia," was present in thirty-one instances, and was accompanied by the usual "putrid-smelling discharge." In view of the above statement, special search was made for B. aerogenes capsulatus in the lochia of these cases, and in not one examination in any case was the organism isolated. A coarse Gram-positive staphylococcus seemed to be the most constant organism present in such lochia, frequently accompanied by a non-hamolytic streptococcus, B. coli, or Staphylococcus aureus. It is therefore as erroneous to state that the pathogenic anaerobic bacteria are to be found in the lochia of these cases as it is to state that they represent "merely a secondary infection." It is far more probable that the widely recognized streptococcal puerperal infection frequently owes the ease with which it gains access to the maternal tissues to the damage done thereto by an initial, hitherto unrecognized, and possibly transient anaerobic infection. From the cases cited above, the following classification is suggested for infections of women during the puerperium by the pathogenic anaerobic bacteria. It must be remembered that in any individual case, classification can only be arrived at after the event, and it is impossible to predict into which group the patient will eventually fall. Some attempt at prognosis can only be made by a consideration of the gravity of the various predisposing conditions, which have already been enumerated, and every case must be regarded as potentially severe.
(1) Saprophytic Infection.--Seen in those cases in which bougies had been introduced into a uterus containing a dead fcetus, and the subsequent labour was normal. There was no evidence of puerperal infection, the organism disappearing from the lochial discharges in a few days. These were the only cases in which B. aerogenes capsulatus appeared to play the part of a saprophyte.
(2) Local Uterine Infection.-Seen in those cases in which intra-uterine manipulations had been performed after the death of the fcetus and in which actual delivery was delayed.
(3) Generalized Infection.-This is a condition characterized by severe toxemia and is almost invariably fatal. That form in which multiple gas abscesses appear throughout the body, before or after death has occurred, has been recognized as a rare complication of the puerperium for many years, and is probably the least common form of fatal anaerobic infection. It appears to follow a definite set of circumstances, already described.
Death, in cases resulting from an intensive toxaemia, may supervene with extreme rapidity. As illustrated by the single case mentioned in the series, it seems that this type of infection would occur in a patient whose resistance is greatly weakened by such circumstances as loss of blood, lack of sleep, or a severe toxwemia of pregnancy. This type of infection is not only not recognized in this country, but may even be ridiculed when suggested. Lehmann, in his investigations on manyhundreds of cases of B. aerogenes capsulatus infection following abortion, found and recognized the condition again and again. It is held that this form of infection may be responsible for a large number of those cases classed in any report on maternal mortality as cases "of sudden death " or death as the result of "shock." Further investigation may show, for instance, that many cases of eclampsia in which death followed instrumental interference with pregnancy will fall into line with the fatal case described in this series. These suggestions can only be confirmed or negatived as a result of a fuller investigation of those cases of maternal death whose nature has hitherto remained somewhat obscure.
Although the cases described in this series appear to fall into defined categories, it is emphasized that this may have resulted from varying virulence of the organisms introduced. It would therefore be in order that the worst form of " gas infection" should follow only trifling manipulations, provided that the other stipulations were fulfilled.
Time will not permit of a description of the morbid anatomy or symptomatology of this type of infection. The more important aspects of both will be included in full consideration on the diagnosis of the condition. The first point to make clear is that, in order that treatment may be begun at time when it is likely to be effective, the nature of infection must be diagnosed, or at least strongly suspected, before the onset of the symptoms or physical signs. These signs and symptoms, in the first place, fall into line with those of any bacterial infection or toxemia, and, in the second place, are either of such severity that death occurs before there is any time to give adequate treatment, or, and perhaps more often, are hopelessly masked by a superadded pyogenic infection. From these remarks it may be surmised that the diagnosis is not made from the symptoms or signs produced by the condition, and this is the reason why these are not discussed at all in this paper.
The onset of an infection of this nature may be anticipated by preceding events. Thus, anaerobic infection of the fcetus and placenta is almost certain to occur following any intra-uterine manipulation that takes place when the child is dead in utero and remains undelivered for some hours following this introduction of infection. The likelihood of maternal infection may be surmised with considerable accuracy when consideration is made as to the prohable damage to maternal tissues with concomitant lowering of local resistance. At the same time allowance must be made for the general resistance of the woman to infection-which of course is influenced by such events as exhaustion, loss of blood, or any debilitating diseaseand for the varying virulence of the infecting organisms.
In all such cases the fetus and placenta should be examined for the presence of the pathogenic anaerobic bacteria. In addition, the lochia should be examined every twelve hours until the absence of an anaerobic infection can be declared with some certainty, and this is possible about forty-eight hours after delivery.
The German workers all emphasize the importance of finding the organisms present in the blood-stream. Septicemia during the puerperium only appears to occur in the more severe cases, and then often, perhaps, as a terminal event, although Lehmann believes that a transient bactericamia is usually to be found following curettage of a really septic uterus. Therefore the bacteriological examination of the lochia is a more certain aid to diagnosis than that of the blood or urine, though both these investigations may be performed when the first gives a positive result. Certain stipulations are made before a bacteriological investigation of the lochia is to be of any value. The actual identification of the pathogenic anaerobic bacteria-of which the B. aerogenes capsulatus is probably the most important-is not always easy, and requires cultural reactions and animal inoculations before the true nature of the organism is established. Further, the presence of these organisms, as illustrated by certain cases mentioned before, does not necessarily mean serious infection. True infection is associated with proliferation and, in consequence, the first essential is that the relative abundance of the bacteria in the lochial discharges should be ascertained. This is done by spreading a standard loopful of the material to be examined over one square inch of a glass slide.
It is recommended that whenever the possibility of an anaerobic infection is suspected, a film of the lochia, or of the placental or fcetal tissue, should be examined by Gram's method of staining. The diagnosis is not difficult, should the B. aerogenes capsulatus be present in large numbers. The difficulty arises when only a few of the organisms are to be seen in each microscopical field; in that case, however, the infection is probably a mild one, and the presence of the organisms is consequently of less importance. The early diagnosis of the nature of the infection by this method is of the greatest value, as will be seen when the treatment is discussed. The final isolation of the organisms may then be left in the hands of the expert bacteriologist, and is of little importance.
The presence of the vaginal bacillus, or rather one form of this organism, may cause difficulty. The differences between the two organisms will be stated in full elsewhere. Suffice it to say that no difficulty will be experienced by anyone familiar with the examination of smear preparations of lochia and with the appearance of the B. aerogenes capsutlatus. The vaginal bacillus is present usually in long chains, possesses no capsule, and stains evenly. On superficial examination, however, the microscopical appearances of the two organisms are alike, and on culture the confusion may bs increased by the fact that the vaginal bacillus grows readily under anaerobic conditions, in many instances with the production of gas.
Treatment.-Prophylaxis: It has been found, both from the cases reported in the literature and from those investigated in this series, that infection of a serious nature in the puerperal uterus almost invariably follows gross manipulations or any manipulations performed some time before delivery, when the child is dead. The cure for the first evil-gross manipulations-is obvious, and lies in better midwifery. The second cause has some bearing on the present teaching of midwifery. Some instances may be considered:-(a) An obstructed labour is due to persistent occipito posterior position; the head is held up in the cavity of the pelvis, and the foetal heart sounds have not been heard for some time. Internal rotation at this stage would be difficult and, inview of recent findings, dangerous. The simple application of forceps is strongly indicated. (b) Labour is obstructed by a breech presentation with extended legs.
Evidence goes to show that the child has been dead for some hours. It is advised that under no circumstances should an attempt be made to bring down a leg, but that the child should be extracted as gently as possible with the blunt hook.
In both these instances, whatever steps were taken to aid delivery, gas infection would probably not occur, or if it did occur, would not be dangerous to the mother, provided that delivery was reasonably rapid and carried out with the minimum of maternal injury.
Similarly the use of Willett's forceps in cases of placenta pravia is advocated most strongly in preference to the usually violent intra-uterine manipulations necessary when plugging the lower uterine segment with the half breech or de Ribes bag. In short, whenever the child is dead, let its delivery be in the gentlest and most rapid manner possible.
The Use of Antitoxic Serurn.-In contradistinction to the streptococcal infections, powerful antitoxic sera can now be obtained for the B. aerogenes capsulatus. Prophylaxis: The administration of the appropriate antitoxin has been advocated in order to prevent infection. To suggest that a prophylactic injection should be given to every woman after childbirth is obviously absurd. Puerperal infections with the anaerobic bacteria are relatively rare. Further, it has already been demonstrated that this type of infection usually followed a certain definite combination of circumstances. In these cases, therefore, the administration of a prophylactic dose of antoxin is strongly advocated. The prophylactic use of antitoxin is limited to selected cases. Injection of antitoxin will not repair tissues that have already been damaged, and it is of the utmost importance that its administration should take place at the earliest possible moment. In other words, it is worse than useless to wait for the tedious investigations necessary for the isolation and identification of the infecting bacteria. Moreover, by the time that the symptoms and signs of the infection are apparent -which is the usual period at which the bacteriology of the lochia, and perhaps of the blood and of the urine, is investigated-the infection is well established and the damage, both local and general, has been done. It cannot be too strongly urged that in those cases whose nature has already been outlined, and in which anaerobic infection is most likely to occur, a prophylactic dose of antitoxin serum should be administered at the time of-or directly afterdelivery, as no estimation can be made as to the rapidity with which an infection of this type can become established or will proceed. In two cases of the series described, the death occurred within a few hours of the introduction of infection.
Antitoxin treatment has been advocated to aid in the abolition of toxLemia, and the reaction is purely quantitative. Toxsmia, however, will of course recur until the removal of the source of the infection. The question of this being effected by surgical means will,be discussed later. Again, it is obvious that treatment of a case with the antitoxin for B. aeroqenes capsulatus is useless when the original anaerobic infection is superseded by a pyogenic infection, such as commonly occurs if the patient survives for any length of time.
The use of antitoxin to prevent the spread of an anaerobic infection, or to overcome it, has been suggested. This can only be made effective by maintaining a high local concentration of antitoxin, either by local injection, or by administration of massive amounts into the circulation. Weinberg, amongst others, has observed a greatly increased leucocytic reaction around the infeeted area following local injection of antitoxin, but its application in the case of infection of the puerperal uterus is impracticable.
Dosage.-To be effe6tive, the antitoxin must be administered before the tissues are permanently injured by the toxin. Further, the amount and strength of the toxin cannot be gauged until the clinical manifestations appear and the damage has already been done. In other words, the toxin must not be allowed to gain the upper hand. Therefore in all those cases in which the nature of the infection is strongly suspected for any reason, the earliest possible administration of a reasonable dose of antitoxic serum is advocated. A prophylactic dose must be as large as the initial thelapeutic dose, i.e., 40 c.c. of the concentrated serum. Amongst the cases treated in this series, as many as ten doses of the equivalent of 20 c.c. of concentrated serum, preceded by anl initial administration of 40 c.c. of concentrated serum, have been given. Shoula the patient be seen for the first time when the infection is established, part or the whole of the initial dose should be given intravenously. Subsequent dosage depends entirely on the progress of the case, as shown by any alteration in the symptoms, or by the changes in appearance of the direct smear preparations of the lochia, which are made every twelve or twenty-four hours, as regards increase or decrease in the numbers of the anaerobic bacteria. In the cases investigated in this series, a mixed anaerobic infection has always been associated with, or immediately followed by, a superadded pyogenic infection, in which event the use of the polyvalent serums would be of little use.
Surgical Interference.-The principles of the surgical treatment of gas infection of war injuries consisted in the free excision of dead or damaged tissues, before or when infection was established, and free incision and drainage when ablation was impossible. It will now be considered whether these principles can be applied to puerperal infection with the pathogenic anaerobic bacteria.
Many of the German workers recommend hysterectomy in cases in which gas infection of the uterus is established. In one case of the series of cases investigated, that operation was performed. Although the patient made an excellent recovery from the operation, the treatment was not justified, because the infection involved not only the uterus but also the upper part of the vagina and the pelvic cellular tissue. Furthermore, there is much to be said for the view that if the patient's condition is bad enough to warrant hysterectomy, in all probability the damage to the heart, muscle, liver, kidneys and other organs of the body has already been done, and perhaps the organisms are even in the blood. If hysterectomy is to have a place in the treatment of infections of this nature, it must be performed at an early stage, be accompanied by administration of intensive doses of antitoxin, and be limited to cases in which every effort to find evidence of extra-uterine infection has failed. Seeing that the diagnosis of the exact extent of the infection is extremely difficult, and that if the toximmia is present the damage has been done, it is doubtful whether this operation can be advised under any circumstances. Among other contra-indications would undoubtedly be the risk of unnecessary performance and also, in the event of recovery, the resulting disability. Surgical aid in the performance of hysterectomy in cases of anaerobic infection of the puerperal uterus is not therefore recommended.
In conclusion, stress is laid on the great danger of leaving a dead feetus undelivered, or of performing any but the most gentle intra-uterine manipulations in the delivery of a child that has been dead in utero for some hours.
Mrs. IVENS-KNOwLES said that the subject of anaerobes was one in which she was specially interested, as during the late war she had had the opportunity of treating many cases of gas gangrene,' and that experience had demonstrated the great value of serum therapy.
She had recently reported a severely infected puerperal case in which Weinberg's antianaerobic and anti-coli serum had been successfully employed, and in which the B. aeroqenes capsulattus had been demonstrated by animal inoculation. She agreed with Mr. Wrigley that muscular trauma was an important factor, as these organisms seemed to have a special affinity for injured muscular tissues. She advised the prophylactic use of serum in cases of prolonged labour, in which fecal contamination was probable, and especially when the fretus was dead.
